Background: Children's health suffers disproportionately from the effects of poverty. The inverse care law states that those who need care the most are the least likely to receive it. Community paediatricians are well placed to address health inequalities in children.
Addressing the inverse care law: the role of community paediatric services Peer review effects of poor health in childhood continue to have lasting effects on health and development over the entire life course. 4 Poor children have poorer outcomes in mental, physical and emotional health, as well as in education, and there is a gradient across the socioeconomic classes. 2, 5 it has been predicted that the number of children living in poverty in the United Kingdom will rise due to recent policy and benefit system changes, 6, 7 making the issue of child health inequalities an increasingly urgent priority.
Many health professionals know that those most in need of health care are often the very same who are the hardest to reach. The same is true for children. The term encompassing this hard fact of life, the 'inverse care law', was first coined in 1971 by Julian Tudor Hart, 8 but is sadly still familiar in the United Kingdom some 40 years later.
Community paediatric services are well placed to try to address this imbalance. This has been demonstrated previously in a deprived area of Merseyside where community paediatricians worked alongside general practitioners (GPs) and demonstrated an improvement in immunisation rates and pick-up of health and developmental problems before school entry, 9 and also in Nottingham where a reorganisation of the way the child health clinic was run led to more deprived and disadvantaged children being seen. 10 Additionally, recent documents have provided recommendations for health professionals to help tackle health inequalities. 3, 11 The community paediatric team in Derby serves a population of 119,411 children aged 0-16 years (2010 mid-year population). There is virtually no private provision of community paediatrics in Derby, and the established care pathways are such that the majority of children with certain conditions will be on the community paediatric caseload; 44% of the Derby population of this age group are classed as deprived (quintiles 1 and 2) as per the indices of Multiple Deprivation (iMD). 12 The iMD are an overall measure of multiple deprivation that is calculated across small areas and can therefore identify small pockets of relative deprivation. routine activity data collection includes the National Health Service (NHS) number, from which a deprivation quintile can be derived. we have previously shown that children in deprived quintiles were preferentially seen by our service. 13 The model of care used by our community paediatric service successfully engages deprived families, thereby reducing health inequalities due to poor access. This study provides support for tackling health inequalities via services that are available to all but capable of responding proportionately according to the child's level of disadvantage, a model that Marmot has recently called 'proportionate universalism'. 13 
AIM of Study
To explore, through service evaluation, whether our community-based paediatric service addresses health inequalities by providing care not only to children with specific conditions regardless of socioeconomic status but, more specifically, equitably to deprived children who tend to have poor access to health care despite being most in need, according to the inverse care law.
MethodS
we performed an analysis of routinely collected activity data. Confirmation was obtained that this service evaluation did not require ethics approval.
Methods of routine data collection within our service
Most community services struggle to obtain activity data and have often languished outside mainframe systems until recent years. Our service has used, since 2001, a pen and paper-based activity data collection system devised by one of the authors (F.r.r.) in discussion with the team of 18 doctors; most importantly, this was vigorously supported by our clinical director, as a welcome development from the earlier activity data system she had designed in 1989. Three behaviour nurses were later included. The service has two trainees who also send in data, making a team of 23.
Doctors and nurses code their data sheets according to an agreed 'key' and send in their data sheets; these are then manually entered into a master excel spreadsheet (i.M.); after data cleansing and verification, the data are uploaded onto a website-based analytical template set up by the informatics department (A.C.). The service data analysis is presented yearly to the team (F.r.r.), and individual clinicians are expected to review their own activity data reports on the website. in 2005, it became possible to link the data to individual NHS numbers, thereby enabling a link to postcode/lower layer super output area (LSOA), and analysis by any field including deprivation quintiles 12 for actual caseload, rather than by contact activity only. At the same time, the coding system was refined and specific codes were introduced to denote key indicator or sentinel conditions for disability as recommended by the royal College of Paediatrics and Child Health (rCPCH) and the Child Health informatics Consortium; 14 these include ADHD on medication, autistic spectrum disorder (ASD), Down's syndrome, cerebral palsy, epilepsy, severe visual impairment and congenital sensorineural deafness. Our service is the main local provider of long-term health care for ADHD, ASD, cerebral palsy and Down's syndrome.
Methods used for this study
For this study, a service evaluation was performed using this routinely collected data, and the change examined in numbers of children who were on the caseload and had one of the five sentinel conditions mentioned above, over time, and by deprivation quintile using iMD index 2010. The iMD index 2013 is not yet available. No reference is made in this study to contact or referral rates as these have been reported previously. 13 Peer review Statistical analysis a. Unadjusted odds ratios (Ors)
were derived using chi-square tests between quintile groups and using the software ANALYSe-iT ® version 3.20.2. b. The effect of individual quintiles and change over time was modelled using a one-way chi-square for each variable. interaction between them (i.e. difference in rates of change over time between quintiles) was modelled using a two-way chi-square of numbers of individuals within each quintile by year. 
Total caseload
Over the five financial years ending March 2009 to March 2013 (henceforth referred to as their year number only), the total service caseload (defined as any child for whom any contact was recorded) remained relatively stable, between 3,857 and 4,151 each year and numbers for which a quintile could be derived ranged from 3,802 to 4,036 ( Figure 1 ). The relative proportion of caseload children in each deprivation quintile also remained stable (Table 1) . Over the five years, the caseload breakdown of 10,546 NHS numbers for whom a quintile could be assigned at any one time comprised the following: 30% of children in quintile 1 and 26% of children in quintile 2, giving a total of 56% of the caseload belonging to the two most deprived quintiles, compared to a background population distribution of 44% in those two quintiles (figures for 2010, 0-16 years). Some children appeared in consecutive years, and the system allows for such identification in calculating totals across each quintile.
Key indicator conditions ASD
The numbers of children on the caseload increased each year in each quintile (see online supplementary material Figure 2 There was no interaction between year and quintile (p > .1), indicating that rates of change over time were the same between quintiles.
ADHD on medication
The total number of children has increased markedly each year (see online supplementary material Figure 3 (a) and (b)). The proportion of the caseload in quintiles 1 and 2 ranged from 59.7% minimum (2009) to 63.7% maximum (2011); this was higher in each year than the percentage of deprived children in the background population (44%). There was a substantial increase in numbers of this diagnosis over time (chi-square = 512.3, df = 4, p < .0001) and the diagnosis was more common within more deprived quintiles (chi-square = 698.0, df = 4, p < .0001). There was no interaction between year and quintile (p > .1), indicating that rates of change over time were the same between quintiles.
Cerebral palsy, epilepsy and Down's syndrome
in contrast, the overall number of children with cerebral palsy, epilepsy and Down's syndrome remained stable over the five years (see online supplementary A greater proportion of the epilepsy caseload also came from children in deprived quintiles across the time period (for 2009, 54% in deprived versus 46% in less deprived; for 2011, 57% in deprived versus 43% less deprived) (see online supplementary material Figure 6 (a) and (b)); however, this association is only partially supported in the literature. [15] [16] [17] There was an increase in individuals with epilepsy on the caseload over time (chisquare = 10.1, df = 4, p < .05), and epilepsy diagnoses were more common in more deprived quintiles (chi-square = 57.5, df = 4, p < .0001). There was no interaction between year and quintile (p > .1), indicating that rates of change over time were the same between quintiles.
Comparative analysis and population rates
Percentage of caseload with the five key indicator conditions. Table 2 shows the population rates of the five key conditions increasing over the five year period in both deprived and nondeprived quintiles. Table 4 shows that not only the absolute number of children with those five key indicator conditions but also the percentage of caseload they represent increased year on year, both for deprived children (quintiles 1 and 2) and non-deprived children (quintiles 3, 4 and 5). Some children have more than one key indicator condition (overlap between ADHD and ASD as well as epilepsy and cerebral palsy in particular), so this table reflects the actual number of children.
Percentage of population on caseload. (Table 5 ) Of the deprived population (Q1 and 2), 4.3% is on our caseload, but only 2.3% of the less deprived (Q3, 4 and 5). A deprived child is nearly twice Peer review as likely, compared to a less deprived one, to be on our caseload (Or = 1.89; 95% confidence interval (Ci) = 1.77-2.01).
Percentage of population with key conditions (Table 6).
Of the deprived population, 1.26% has a key condition, compared with only 0.73% of the less deprived. This is in keeping with the expected increased rate of chronic ill health in deprived children. A deprived child is 1.76 times more likely to have a key condition than a less deprived child (Or = 1.76; 95% Ci = 1.56-1.96). (Table 4) . Between 2009 and 2013 , the rates of the five key conditions in our caseload rose significantly in both deprived (Or = 2.32; 95% Ci = 2.02-2.65) and less deprived (Or = 2.14; 95% Ci = 1.85-2.48) children. dIScuSSIon Reducing health inequalities by providing high-quality specialist care to those who need it
Rate of increase in five key conditions

Equity of access to secondary health care
The total caseload data show that our service is being appropriately (i.e. in terms of the sentinel conditions reported) accessed by children in all quintiles, with a preferential bias towards children in the most deprived quintiles as they comprise a higher percentage of our caseload (56%) than of the background population (44%). This itself is an important and positive result indicating vertical equity (more for those who need more), but a more relevant point is that the reason for access relates to significant key diagnoses and related pathways of care for which our service is the main local provider.
There is little point in deprived children accessing 'care' unless it is the appropriate service and such children often access emergency services Peer review Table 6 Percentage with key condition in deprived versus total population. Table 5 Percentage on caseload: deprived versus total population, p < 0.05. Table 4 Proportion of our caseload made up of children with the five key conditions: changes over time. Peer review inappropriately and conversely fail to attend planned secondary care appointments. 13 
Appropriateness of access
There is an increased proportion of children with cerebral palsy in deprived quintiles, a well-known association that is independent of birth weight and gestation. 19, 20 in addition, our data show an increased proportion of deprived children in the epilepsy caseload. Almost all children with Down's syndrome are transferred to our service after infancy. The data are evidence that our service provides care for children with these sentinel conditions across the whole socioeconomic spectrum, according to need as demonstrated by diagnostic label. The plan is to refine this analysis in the future to adjust for severity.
Improved technical effectiveness
Over the last few years, our service has intensified diagnostic and therapeutic efforts around ASD and ADHD and clarified its referral criteria. it is pleasing to see that this has been at least temporally concomitant with a much higher caseload for these two conditions (as evidenced by NHS numbers) in all quintiles and that we find the expected higher incidence in more deprived quintiles for ADHD on medication. Both the time trend and the quintile spread reach statistical significance for each of these key conditions, but not for time and quintile together. visualising the data graphically suggests there may be an interaction effect; however, if there is, this study was insufficiently powered to detect it. The increased incidence of ADHD in children of deprived families has been known for some time, [21] [22] [23] and more recently, evidence of higher rates of ASD in deprived populations has begun to appear in the literature. 24, 25 This is evidence that our service is successful at providing diagnostic and therapeutic help for children with these conditions across the entire socioeconomic gradient, thereby helping, hopefully, to reduce heath inequalities by providing care where needed.
Improved efficiency
The percentage of children on our caseload with key conditions in the two most deprived quintiles increased along with the absolute number, linearly year on year, from 20.80% to 37.84% over the last five years, while the number of deprived children on the caseload remained very stable at between 2,112 and 2,252 (see Table 1 
The use of Health Equity Audit
The team has a consultant-initiated and consultant-led Health equity Audit (HeA) programme (v.M.). The audits include both routinely collected activity data and the study of suspected local inequities. when we identify inequity, we take whatever action we can within our own resources and advocate for changes that we cannot make ourselves. The learning and outcomes from this programme will be reported separately.
The power of routinely collated data and feedback to clinicians
This study was done using data collected routinely to monitor the service. in this study, we only used three of the data fields, namely, NHS number, key diagnosis and contact year. Coding is reported by team members to take less than one minute per contact. Despite, or perhaps because of, the archaic nature of the system (pen, paper and a basic excel spreadsheet), there is excellent compliance, and all the data fields are generally 95% complete. Team members not only look forward to the annual service analysis but also know they will be expected to obtain and discuss their own personal data and justify any variance from the service mean at their job planning and appraisal review. The number of children with specified key diagnoses as a percentage of both caseload and activity is an integral part of these individual reviews, for which we have developed an individual caseload analysis template.
Strengths and weaknesses of the study
This was done using a large number of subjects over a five year period and a stable service with few staff changes. routine data were used, which avoids selection bias. Data are cleaned by a data analyst (i.M.), working with the clinical informatics lead (F.r.r.), prior to being uploaded (A.C.). The process has been tested over 12 years now and has been found to be reliable and reproducible. This study cannot state conclusively whether the actual prevalence of ASD and ADHD on medication has increased, as total population prevalence data are not yet available. However, discussions with Child and Adolescent Mental Health Services (CAMHS) colleagues indicate that the majority of the caseload for these children is now under our service. it is therefore likely that these numbers do represent a true increased prevalence, although some of the increase could theoretically be due to a long-term shift in referral pathways for these neuro-developmental conditions from CAMHS to our service.
The study indicates appropriate access to services for these conditions. it was not set up for and does not indicate the quality of care or its efficiency in terms of improving the health status of these children. we plan to analyse this using a combination of other fields and a quality-of-life study following a successful pilot by one of the authors (v.M.). we are also refining our data analysis so that we can explore whether, and if so, how, the
